Introduction
Transition-metal ions with semicarbazones and thiosemicarbazones have been extensively studied [1] [2] [3] , and generally contain the semicarbazone or thiosemicarbazone ligands attached as bidentate li gands through the oxygen or sulphur and the hy drazine nitrogen atom. H itherto, very few lowvalent organotransition-metal complexes with se micarbazones and thiosemicarbazones have been described [4 -8] . For example, the organo-iron com plexes [Fe(CO)2LCp][PF6] previously reported [7] (L = H2NNHCSNH2 or R 'R"CNNH CSNH2 (R ' = R" = Me; R ' = H, R" = Ph; R ' = H, R" = p -N 0 2Ph; R ' = Me, R" = p-MePh; R 'R " = C5H 10)} also contain m onodentately coordinated thiosemicarbazide and thiosemicarbazone ligands, which was confirmed by the X-ray crystal structure determ ination for R ' = H, R" = Ph [7] .
In this paper we report the synthesis and spectroscopic properties of some new m ono dentately coordinated semicarbazone(O) and thiosemicarbazone(S) tungsten(II)-but-2-yne comple xes, [WI(CO)L(dppm)(7/2-MeC2Me)][BF4] {L = R R 'C N N H C O N H 2 (R = R ' = Me; R = H, R ' = Ph) or R R'CN N H CSN H 2 (R = R ' = Me, Et; R = Me, R ' = Et, Pr", Bu', Ph; R = H, R ' = Ph)}.
Results and Discussion
The starting material [WI(CO)(NCMe)(dppm)(?72-MeC2Me)] [BF4] was prepared by reacting the neutral diiodo complex * R eprint requests to Dr. P. K. Baker. (Tables III and IV ). All the new complexes 1 -9 are air-sensitive in solution, however, they can be stor ed under nitrogen in the solid state. The complexes are all reasonably soluble in chlorinated solvents such as CHC13 and CH2C12 but more soluble in ace tone, and as expected since they are ionic they are insoluble in hydrocarbon solvents and diethyl ether.
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The infrared spectra of complexes 1 -9 all show a single carbonyl band at = 1930 cm-1, which as expected is in a similar position to the complexes we have previously described, (1-9) (E = O or S). (9) shows a broad resonance at 228.9 ppm for the alkyne contact carbons. From Tem pleton and W ard's [11] correlation of the num ber of electrons donated to the metal and the 13C NM R alkyne contact carbon chemical shift, reso nances above 200 ppm suggest that the but-2-yne ligand is donating four electrons to the tungsten in this complex. This also enables complexes 1 -9 to obey the effective atomic num ber rule.
T able III. *H N M R data3 for [W I(C O )(R R 'C N N H C O N H 2 or R R 'C N N H C S N H
It may be that the semicarbazone and thiosemi carbazone ligands in 1 -9 are not monodentately coordinated but in a bidentate m anner as in [W(CO)(dppm) (CTN or S~N) [9] . The semicarbazone and thiosemicarbazo ne ligands were prepared by the m ethod of Sah and Daniels [12] . All solvents and chemicals used were of reagent grade quality, and the solvents were dried and distilled before use.
Elem ental analyses (C, H and N) were deter mined by using a Carlo Erba Elem ental Analyser MOD 1106 (using helium as the carrier gas). Infra red spectra were obtained as CHC13 films between NaCl plates and recorded on a Perkin-Elm er 1430 ratio recording IR spectrophotom eter. ]H NM R spectra were recorded on a B ruker AC 250 CP/MAS NMR spectrom eter and 13C NMR spectra were re corded on a Bruker W H 400 NMR spectrom eter with tetramethylsilane as a standard. 
